Due to their interesting selective binding abilities towards alkali cations, calixcrowns constitue an important class of macrocyclic compounds combining calixarene and crown ether frameworks. Particularly important are the dialkoxycalix[4]arene-crown-6 derivatives and analogous bis-(crown-6) in the 1,3-alternate
conformation, which show in many cases a high selectivity towards cesium ions. Thus numerous studies concerning solvent extraction or liquid membrane transport, solutionthermodynamics, detection, X-ray crystal structure and molecular modeling have been performed on these receptors. This has opened up new applications in the removal of 137 Cs from radioactive fuel reprocessing waste, which have become of crucial interest for the nuclear industry. 1, 2 Thorough and intensive research on the development of a calixcrown ether ligand as a cesium ion extractant, repeated by us, 3 resulted in the finding that the introduction of aryl groups at the lower rim of the aromatic moieties in the calixarene skeleton could improve the efficiency for cesium cations extraction, probably due to the rigidity and flattening linkages.
We report herein on the structural characterization of a new 1,3-alternate 25,27-dioctyloxy-5,17-diphenylcalix [4] arenecrown-6-cesium picrate complex ( Fig. 1 ). Solid-state data could be used to determine the complexation behavior of this ligand in relation to its use in the field of nuclear waste treatment. The 25,27-dioctyloxy-5,17-diphenylcalix [4] arene-crown-6 in the 1,3-alternate conformation was synthesized according to a method described by the authors. 3 The X-ray crystal structure of 25,27-dioctyloxy-5,17-diphenylcalix [4] arene-crown-6-cesium picrate complex was established. X-ray data confirmed the 1,3-alternate conformation of the complex in the solid state. Solid-state data were used to determine the complexation behavior of this new ligand. It crystallizes in the monoclinic space group P21/c with two independent molecules in the crystal unit. X-ray analysis were obtained by slow evaporation from a chloroform-methanol solution of calixarene and excess cesium picrate. The structure of 25,27-dioctyloxy-5,17-diphenylcalix [4] arenecrown-6-cesium picrate complex is illustred in Fig. 2 . Two molecules (designed as A and B) were found in an asymmetric unit. X-ray data confirmed the 1,3-alternate conformation of the complex in the solid state. The molecular structure showed a stereospatial orientation of the ligand around the cation, with the the latter encapsulated in the polar cage created by the oxygen atoms of the crown-6 and the two inverted aromatic rings C1-C6 and C15-C20 of the calix [4] arene. The cation was found positioned between the two aromatic rings. In molecules A and B, the O59-O74 distances were 4.878 and 4.902 Å, respectively. In the calix [4] arene-crown-6·CsPic, the Cs-O59 and Cs-O74 distances were 3.139 and 3.345 Å for molecule A, and 3.255 and 3.235 Å for molecule B, respectively. The remaining Cs-Ocrown bond lengths in the coordination sphere were spread over a wide range [3.036 -3.722 Å for molecule A and 3.224 -3.411 Å for molecule B]. In molecule A, the crown-6 moiety was bent with maximum deviations calculated from least-squares plane at 0.97(2)Å for C61 and -0.87(2)Å for C65 lying from the O59, C60, C61, O62, C63, C64, O65, C66, C67, O68, C69, C70, O71, C72, C73 and O74 plane, whereas in molecule B, the crown-6 moiety was almost flat with maximum deviations from a least-squares plane found at 0.58(2)Å for C64 and -0.67(2)Å for C66 lying from the similar plane. In both A and B molecules, the crown-6 moiety allowed the participation of the picrate ion in the coordination sphere of the cation via its phenoxy oxygen in molecule A [d(Cs-O7 Pic) = 3.156 Å] and the oxygen atoms of the adjacent NO2 groups used as a ligand in molecules A [d(Cs-O16 Pic) = 3.280 Å] and B [d(Cs-O9 Pic) = 3.301 and d(Cs-O13 Pic, II) = 3.496 Å]. Moreover, we could notice that two Cs of two molecules B in the crystal unit were connected via their two picrates forming a dimer structure. As for molecule A, coordination around Cs is closed with one picrate.
In the crystal structure of the complex, cation-π interactions are possible between the metal ion and some carbon atoms of the rotated benzene rings. Hence, the Cs-C4 and Cs-C19 contacts range from 3.478 to 3.893 Å in A, and from 3.452 to 3.788 Å in B.
In addition, the bond angle of C4-Cs75-C19 (153.7(4)˚) in molecule B was observed to be greater than the one in molecule A (151.1(4)˚), implying that Cs surrounded by crown ring in molecule B can have greater cation-π interactions than Cs of molecule A.
The inter-calixarene contacts are of the van der Waals variety and there are no solvent accessible voids in the crystal lattice.
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Symmetry code: II (-x -1, 1 -y, -z). 
